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INTRODUCTION

The purpose of this report is to update the information on
groundwater quality at the Pasco Sanitary Landfill. The report
is prepared as part of the ongoing monitoring program at the site.

Groundwater monitoring wells were installed and sampled in
January of 1982 and quarterly sampling, analysis and evaluation
of these wells has been conducted through March of 1983. This
report summarizes the data gathered to date, presents the results
of statistical analysis of this data, and provides the rationale
for future monitoring activity.

MONITORING WELL T.OCATIONS AND CONSTRUCTION

The location of each of the installed monitoring wells is
shown on Figure 1,

The elevation and construction of each of the monitoring
wells are shown in Figures 2-6. The wells were all constructed
to take water from only the upper 20 feet of the groundwater
table. This should represent a worse case condition since any
potential or existing leachate would become less concentrated the
more it is diluted as it disperses deeper into the aquifer.

The casing for each well is two-inch PVC pipe. Screw joints
were used below the water table to avoid possible organic
contamination from pipe glue. Joints above this water table were
glued. Bentonite seals were placed at the surface, 20 feet below
grade, and just above the water table to prevent surface moisture
from traveling down the bore hole. Two screens were placed in
each well so packers could be used in the future to allow
sampling at two different depths.

Figure 7 illustrates the construction of a new water supply
well located adjacent to Well 3.
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DIRECTION OF GROUNDWATER MOVEMENT

Groundwater elevations have been measured at each of the
monitoring wells whenever samples have been taken and groundwater
contours have been provided in earlier reports. However, with
the drilling of Well #4 a more accurate estimation of the actual
groundwater flow beneath the landfill site can now be determined.
Figure #8 illustrates the groundwater contours as determined over
the 29th and 30th of December, 1982. With the additional
information provided by Well #4, measurements relatively close to
the center line of the down-gradient flow at the area of interest
are now available, Figure 9 illustrates the location of the

waste sites and groundwater contours relative to surface
features.

Prior to the drilling of Well #4, the closest observation
North of Well #3 was more than 3300 feet distant, at Well #8.
The contours illustrate the fact that the groundwater gradient is
steepest North and East of Well #3 i.e.; the contour lines are
closer together between the Control Well and Well #3 than they
are between Well #3 and Well #5. The direction of flow is
perpendicular to the contour lines. The figure also illustrates
that the four down gradient wells (1, 2, 3, and 4) are properly
placed to detect any leachate from the sewage lagoons, industrial
waste disposal sites or solid waste fill activities.

It is interesting to note the impact of the water supply
well upon the groundwater contours. Note the "bend" in the
groundwater contours adjacent to and Southwest of the water
supply well. The significance of this impact is that any plume
generated from the sewage lagoons would probably travel in a
Southwest direction until encountering the influence of the water
supply well and then be pulled gently more westwardly.




GROUNDWATER SAMPLING TECHNIQUES

A small diameter Model 0500 Geo-Filter submersible pump was
used to sample each well. The pump is of stainless steel and
Teflon construction. Through the use of a fill bladder and a
unlque arrangement of valves, the collected sample does not come
in contact with the atmosphere until it reaches the well head,
Each well was pumped until at least 3 casing volumes (the
quantity of water standing in the casing) were removed after
which the samples were taken. The pH of the water was measured
immediately in the field and all other analyses were conducted in

the laboratory. All analytical work was done in accordance with
EPA approved methods.

Samples were collected from the Control Well, Well #1, Well
#2, and Well #3 in January '82, April '82, September '82,
December '83 and March '83. Well #4 was not installed until

11-29-82, therefore, it was sampled only in December '82 and
March '83,

APPLICABLE GROUNDWATER STANDARDS

The State of Washington has a Non-Degradation Policy as
cited by RCW 90.48 and Chapter 173-301 of the Washington
Administrative Code. The State Non-Degradation Policy attempts
to avoid any significant deterioration of existing water quality.
Since the state documents do not have quantitative chemical
criteria, the groundwater at Pasco was compared to the criteria
cited in the Environmental Protection Agency Regulation, Criteria
for Classification of Solid Waste Disposal Facilities and
Practices, 40 CFR 257, This document provides the most
qguantitative guldance for groundwater at solid waste disposal
sites. It cites primary (health effect limitations) and
secondary (non-health) related limitations. Health effect
limitations are directed at protecting human health. The
non-health effect limitations "are designed to protect
groundwater from odor, discoloration, and taste causing
contaminants. The comparison of Groundwater quality in the
vicinity of the Pasco Sanitary Landfill to the EPA limitations is
provided in the next two sections.

Part 257.3-4 requires that "a solid waste facility or
practice shall not contaminate an underground drinking water
source at the solid waste boundary." 40 CFR 141 Requlations were
written to provide health effect standards. "Contamination" is
defined as "the introduction of listed substances to groundwater
so as to cause: (1) the concentration of the substance in the
groundwater to exceed the maximum contaminant level specified; or
(2) an increase in the concentration of the substance in the
groundwater where the existing concentration of the substance
exceeds the specified maximum contaminant level." However, the




preamble to 40 CFR 257 states that the purpose of using the
primary drinking water standards as criteria is to "provide the
basis for determining whether solid waste disposal facilities or
practices pose no reasonable probability of adverse effects on
health or the environment." The maximum contaminant levels were
picked such that water containing lesser quantities of the
materials should pose no adverse threat to human health or the
environment.

1
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COMPARISON OF GROUNDWATER QUALITY TQ HEALTH EFFECT LIMITS

The upgradient control well (unaffected by
landfill operations) and the down gradient wells 1-3 were sampled
on February 17 and 18, 1982. Well #4 was installed later and was
sampled December 29, 1982, The results of this effort are :
presented in Table 1 below.

TABLE 1
EPA HEALTH EFFECT LIMITS AND CONCENTRATIONS OF MATERIALS

IN GROUNDWATER AT THE PASCO LANDFILL

EPA
Upgradient Allowable
Control Contaminant

Well 1 Well 2 Well 3 Well 4 Well Level
Arsenic* <.01 <,01 <.01 <.010 <.01 .05
Barium* <.1 <.1 <.1 <.5 <.1 1.0
Cadmium¥* <.001 <.001 <.,001 <.001 <.001 .01
Chromium#* <.005 <.,005 <.005 <.005 <,005 .05
Lead* <.005 <.,005 <,005 <,005 <.005 .05
Mercury* <.0005 <.0005 <.0005 <.0005 <,0005 .002
Nitrate (N)* 4.79 4.13 4.90 4.45 5.22 10.00
Selenium* <.005 <.005 <.005 <,005 <.005 .01
Silver* <.005 <,005 <,005 <.005 <,005 .05
Fluoride* 0.27 0.30 0.45 0.40 0.37 1.80
Coliform** <2 <2 <2 -= <2 3
Lindane*** <.02 <,02 o <,02 <.07 <.04 4
Endrink*** <.05 <,05 <.05 <.18 <.1 0.2
Methoxychlor*** < 1 <.l <.1 <.90 .2 100
Toxaphene*** <2 <2 <2 <.18 <4 5
2,4-D*** <5 <5 <5 <4 <10 100
Silvex*** <.5 <.5 <.5 <4 <1.0 10
*mg/1
**Qrganisms/100ml
***ug/l

The sampling results showed that these materials were, in
large part, below detection limits, and in all cases were below
allowable contaminant levels. Therefore, the solid waste
disposal activities pose no reasonable probability of adverse
effects on health or the environment.




COMPARISON OF GROUNDWATER QUALITY TO NON-HEALTH EFFECT LIMITS

Table 2 shows initial non-health effect results compared to EPA
allowable contaminant levels. Chlorides, Color, Sulphate, Odor,
pH, copper, and zinc were clearly not of concern and were
therefore not analyzed in subsequent sampling. However, iron,
manganese, and the total dissolved solid content of the
groundwater were of high enough levels that subsequent sampling
(plus duplicate analyses and statistical evaluation of the data)

was needed to further define the status of the groundwater at
this site.

TABLE 2

EPA Designated Contaminant Levels for Non=Health Effect
Contaminants and Concentrations of these Materials
in the Groundwater at the Pasco Sanitary Landfill

EPA
Upgradient Allowable
Control Contaminant

Well 1 Well 2 Well 3 Well 4 Well Level
Chloride - 28.9  26.4 25.6 28.0 - 26.0 250.0
Color <5 <5 <5 <5 <5 15
Iron 1.6 0.61 0.35 0.70 0.49 .3
Manganese 0.11 0.07 <.01 0.02 0.04 .05
Sulphate : 80.0 79.0 77.5 - 83.0 250.0
TDS 396 414 394 478 394 500.0
Odor <1 <1 <1 -- <1 3
pH 7.80 7.90 7.95 7.80 7.80 6.5-8.5
Copper <.01 <.01 <.01 <.01 <.01 1.0
Zinc <.05 <.05 <.05 <.05 <.05 5.0

All of the non-health effect data for each well collected
over the last year is tabulated in Tables #3 through #7. These
tables depict each of the water quality parameters for each of
the individual sampling periods. 1In addition, EPA limits are
shown for reference along with the mean and standard deviation of
each data set. Perhaps the most important character here is the
standard deviation value. As a general rule, a mean plus or
minus 1 standard deviation will contain approximately 68% of the
measurements in a normally distributed population. The mean
plus or minus 2 deviations will contain approximately 95% of the
measurements in a normal distribution. These considerations are
helpful in spotting erroneous data.

In addition to the tables cited in the text, a statistical
evaluation has been conducted to compare the means between




like parameters at different locations. This statistical
evaluation is the Students "T" Test. The test is useful for
comparing two sample means to determine if they are statistically
different., The level of significance chosen for this evaluation
was 95%, indicating that the probability of making an error in
judgment i.e., concluding that the two means were different when,
in fact, they were the same, is only five chances in one hundred.
These statistical evaluations are listed as Appendix 1.

The only instances wherée there were statistically
significant differences between the means at the control well and
at other locations occurred among the manganese concentrations at
wells #1, #2, #3 and the total dissolved solids concentration at
well #4. For all other parameters there was no significant
statistical difference between the means (averages) at the
control and the down-gradient wells.

o

IRON AND MANGANESE

Mean Iron Concentrations were higher than the recommended
EPA Allowable Limits at the Control Well, Well #1, Well #3 and
Well #4. It cannot be concluded that these iron concentrations
are from fill or waste disposal activities since iron
concentrations are highest at the upgradient control well. 1Iron
concentrations are high enough that they could cause taste and
staining concerns but these concentrations are felt to be
reflective of so0il conditions in the area.

Individual manganese concentrations have exceeded the EPA
Allowable Concentrations, but the average concentrations are all
below the allowable limits where taste and staining would be a
concern. Iron and manganese limits have been established because
waters containing more than 0.3 mg/1 iron and 0.05 mg/l of
manganese have been reported to have objectional taste and

staining properties. Iron and manganese limits have not been set
because of health effect reasons.

(-]

TOTAL DISSOLVED SOLIDS (TDS)

The mean concentration of Total Dissolved Solids was below
the 500 mg/1 allowable limit established by EPA at all wells
except well #4. The 500 mg/l limit for total dissolved solids is
a secondary limitation set to protect groundwater from odor,
discoloration and taste causing concerns. It is not a health
effect standard. The total dissolved content at well #4 is
significantly different than the total dissolved solids at the
control well. Although this elevation may be a result of fill
activities, the total dissolved solids content is less than
established EPA allowable levels and therefore should have no
appreciable impact.
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TABLE 3
CONCENTRATIONS (mg/1) OF NON-HEALTH FEFERCT
FANMAMETENS AT THE CONTROL WCLL

DATE IRON HANGANE g TDS
JAN 82 ey l 04 394
APR 82 .02 416
SEP 82 q 01 a16
DEC B2 21 11 454
MAR 83 39 01 412
AVERAGE 845 038 418 .9
P A MAXIMUM

ALLOWABLE COMC . 3 .05 500
SUM .38 s 2092
SUM OF 50 4.942200 0143000 877208.0
% OF ODS a 5 s
MEAN 845 038 418 .4
VARTANCE 7020333 0017700 478.8000
5TD DTV 8378743 0420714 21.88150

TADLL 4
COMGENTRATIONS (mg/1) OF NON-HEALTH EFFECT
PARAMECTCRS AT WCLL NUMBER 1

DATE IRON MANGANESE TDS
JAN 82 1.4 11 196
APR 82 01 412
SEP A2 18 01 440
DEC 82 58 04 440
MAR 83 19 .01 a12
AVERAGE 43125 0425 a2
.0 A. MAXIMUM B

ALLOWARLL CONC . 3 05 500
sif 283 17 2110
3UM OF S0 2.958100 0139000 8918440
& OF ORG 4 q 5
MZAN 63125 0425 422
VARTANCE 84524250 0022250 355.§99¢
5TD DEV 4727741 0471699 18.86796




TABLL 3

CONCTNTRATIOMS (mg/1) OF MOM-UIALTH ETFECT
CARAMLCTIRS AT WELL NUMBLR 2

DATE 1RON MANGANESE TDS
JAN 312 61 07 414
APR B2 02 430
SEP 82 13 03 452
DLC B2 18 ¢.01 444
MAR 83 09 €. 01 422
AVERAGE 2525 .04 432.4
L.P A HAXIMUM

ALLOVADLE CONC . .3 05 $00
SUM 101 12 2142
SUM OF S0 4295000 0062000 935820.0
% OF ons 4 2 5
MIAN 2525 04 432 .4
VARIANCE 0581583 7 000C-4 © 242.7998
3TD 0TV 2411404 0264575 15.58204

TADLL 4

CONCENTRATIONS (mq/1) OF MON-HIALTH EFFECT
PARAMLTLRS AT WELL NUMBCR 3

DATE IRON MANGANESE TDS
JAN 82 35 (.0t 394
APR 82 C.01 152
SEP 82 75 02 428
DLC 82 16 €01 a4
MAR 83 15 ¢.01 404
AVERAGE 3525 .02 398.8
L.P.A. MAXIMUM

ALLOWAGLL CONC. 3 .05 500
SUM 1.41 02 1994
SUM 0T 50 .7331000 4.0005-4 798596.0
4 Or 0ns 4 1 5
MEZAN 3525 .02 1988
VARTANCE 0786917 LRROR B47.1999
5TD DTV 12805203 ERROR 29.10670

=0-




l TABLE 7
CONCENTRATIONS (mg/1) OF NON-HEALTH EFFECT
PARAMETERS AT WELL NUMBER 4
l DATE IRON MANGANESE TDS
JAN 82 S
l APR 82
; SEP 82
DLC 82 7 02 478
II MAR 83 Y3 02 5§60
JUNE 83 €0.05 (0.0t 440
l AVLCRAGE 68 02 493
- E.P.A. MAXIMUM
' ALLOWAELE CONC . 3 05 500
SUM o ' 1.36 .04 ' 1478
SUM OF 5G 9256000 8.000E-4 7356840
% O ODS 2 2 3
MEAN 68 02 492 .6667
, VARIANCE 8 000E-4 1.9E-13 3741333
STD DEV 0282843 4.359E-7 61.32971
1
1




INDICATOR PARAMETERS FOR GROUNDWATER QUALITY

Duplicate analyses and statistical evaluations were
utilized to determine the relationships of the values associated
with other water quality parameters not directly associated with
40 CFR 257 limitations. These parameters are nitrate, specific
conductivity, phenol and total organic halogens. Tables 8-12
present these general water quality analysis results. The
concentrations of these materials warranted additional evaluation
because of specific disposal practices at the Pasco Sanitary
Landfill. The reasons for the testing, and the conclusions based
upon the results, are listed below:

° NITRATE

Nitrate concentrations were measured because elevated
nitrates might be expected as a result of the sewage lagoon
operation. There was no significant difference between the
control and any downgradient well nitrate concentrations. All
nitrate concentrations were well below the E.P.A. maximum
allowable contaminant level of 10.0 mg/l. Therefore, it can be
concluded that discharge from the sewage lagoon has had no
appreciable impact on nitrate levels.

°  PHENOL
Phenols were measured because they have been disposed of
at the industrial waste sites and they can cause objectionable
tastes and odors at concentrations as low as 0.03 mg/1l.

The mean phenol concentrations at all wells was well below
the EPA Allowable Concentrations set on the basis of taste and
odor concerns,

(-]

Specific Conductivity has been measured as a general
indicator of the amount of dissolved solids (especially inorganic
salts) at each of the monitoring wells. There is no specific
standard for this parameter and there is no significant
(statistically) difference between the specific conductivity at
the control well and any of the other down gradient wells.

(<]

TOTAL ORGANIC HALOGENS (TOX)

The total Organic Halogen content has been measured at each
of the wells to determine the total gquantity of organic halides
present (as chloride) at each of the locations. Evaluations over
the past five sampling periods indicate that there is no
significant difference between mean concentrations of total
organic halides at the control well and down gradient wells.

~11-
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It should be noted that there has been a considerable amount
of variability in the TOX results and this may be more meaningful
than the results themselves. With the exception of well #4, each
well has had a high concentration of TOX at one time or another.
Because of this variability, spiked samples were submitted with
the last round of sampling to determine the accuracy of the TOX
analysis. Monochlorobezene was the compound selected as the
spike compound 0.175 mg/l as chloride was spiked with the
addition of Monochlorobezene to a separate control and well #3
sample. Table #13 shows the concentrations of materials
determined by EAL Corporation Laboratories. The first column in
the table indicates the concentrations in mg/l of TOX reported as
chloride. The second column indicates that the percent recovery
for the control and well #3 was 11.$ and 50.8% respectively, .
This means only 11% of the material present in the sample was -~
detected at the control and only about 50% of the material 0
present in the well #3 sample was detected. The laboratory was ' “
informed of this poor recovery and re-ran the samples. The \
re-runs on the samples indicate much better percentages of
recovery. (The second round 94% and 110% of the material present
being accounted for). However, the results seriously question
the accuracy of previously performed TOX analysis in that only
after the lab was challenged were the recoveries in an acceptable
range. The significance of this information is that quality
control spikes should be submitted with each of the TOX samples
in the future.

Because the TOX results were higher than normal during the
fourth quarter sampling at wells #2 and #3, separate samples were
collected at these wells after the TOX results had become
available. The separate samples were analyzed for the specific
pesticides sited by EPA in 40 CFR 257. The results are shown in

Table #14. Once again, wells #2 and #3 were well below the EPA
Allowable Contaminant Levels.
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TABLL 8

CONCENTRATIONS (mg/1)

OF GENERAL WATER QUALITY

PARAMETCRS AT THC CONTROL WELL

DATS NITRATE 5P COMND PIZNOL
JAN 82 5 22 - (.05
APR B2 51 570 0013
55D 82 a1 610 (.0005
DLC 82 4.88 555 €. 001
MAR 83 5 37 §20 0025
AVERAGE 4.934 588.75 a0ty
SUM 24 47 ' 2355 0038
SUM OT SQ 122.7197 1389425 7.%400-4
& OF OBS 5 4 2
MCAN 4 934 58875 0019
VARIANCE .249480¢ 972 9147 7 .200E-7
STD DLV 45947987 3115161 8 485E-4
-13-




TABLT ¢

CONCENTRATIONS (mg/1) OF GENERAL WATER QUALITY
PARAMCTERS AT WCLL NUMBER 1
I DATE NITRATE SP COMD PHENOL TOX
JAN 812 4. 79 .05 01
I APR 82 5.15 570 0022
SCP 82 a.74 4§20 013
l DLC 82 4.95 515 002 05
MAR 83 5 04 £20 €. 001 092
I AVERAGE 4.942 581.25 0057333 0506647
SUM 24 71 2325 ) 0172 152
_ SUM OF SQ 122.2303 13508925, 1.778C-4 0110640
¢ OF 0RBS 5 4 3 3
MEAN 4.%42 581.25 0057233 0504667
| VARIANCE . 0283700 2504.250 3. 961E-5 0016813
STD DEV 1484340 50.06244 0062539 041004t
I TADLE 10
| CONCENTRATIONS (mq/1) OF GENERAL WATER QUALITY
‘ l PARAMETENS AT WCLL NUMBCR 2
| DATE NUTRATE 5P COND PHENOL TOYX
_ JAN 82 4 12 - 1 q
' APR 82 431 590 0032 0t
5TP 82 3.7 625 0295 14
I DEC 82 4.125 515 008 .58
MAR B3 S 04 620 <. 001 027
AVERAGE 4.238 587.5 035175 2314
SUM 21.144 2350 1407 1.157
SUM OT 50 92.90460 13688350 0109445 5168290
l 8 OF NBS 5 a a 5
i MEAN 4.288 5875 035175 2314
VARIANCEZ 2429700 2575.000 0019985 0622748
l STD DLV . 492015¢ S0.74446 0447041 2495492
' ~14-
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TADLT 11
COMCENTRATIONS (mg/1) OF GENERAL WATER QUALITY
TARAMCTERS AT WLLL NUMBELR 3
DATE MITRATE 5P COND PHENOL. TOX
JAN 87 a9 ’ e (.05 001
APR 82 5.1 570 0022
5EP 82 4.1 620 0155 16
DEC 82 4.5 555 .00t 56
MAR 83 5.1 610 003 007
AVERAGE 476 588 75 0069 182
SUNd 23.8 2355 0207 ) 718
SUM OF €0 114.1200 1385425 . 2.541C-4 3392500
8 OF 0B3 5 4 3 4
MCAN 4.74 588 .75 0049 182
VARIANCE .2080000 972 9167 5.563E-5 0689180
STD DLV 4560702 31 19161 0074586 2625224
TABLE 12
CONCENTRATIONS (mg/1) GF GENERAL WATER QUALITY
PARAMCTERS AT WCLL NUMBER 4
DATE NITRATE SP COND PHENOL TOX
JAN 82
APR 82
SEP 82
bpCe 82 4.45 555 (.001 .05
MAR 83 4.68 890 004 073
JUNE 83 5.3 600 012
AVECRAGL 1 31 4816667 004 045
SUM 14.43 2045 004 135
SUM OF 3Q 69.79490 1460125 { &400E-5 0079730
# OF 0BS 3 3 1 3
MEAN 1 81 681 6647 004 045
VARIANCE .1933000 3305833 ERROR 9 490E-4
STD DEV 1394589 181 8195 ERROR 0308058
_.]_5_



TABLE 13 QUALITY CONTROL
OF TOTAL QRQANIC?HALOQEN (TOX) RESULTS

lst Run 2nd Run 7
Mg/l of TOX lst Run Mg/l of TOX 2nd Run |
(AS CHLORIDE) % RECOVERY (AS CHLORIDE) ¥ RECOVERY
l CONTROL WELL .001
~ CONTROL WELL , .020 11.4% .195 110.8%
+Spike (.175 mg/1)
WELL #3 .008
WELL #3 . .093 50,8% .193 106.0%

+Spike (.175 mg/1)

~16-
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PESTICIDE

2,4-D
2,4,5-TpP
ENDRIN
LINDANE

METHOXYCHLOR

TOXPHENE

TABLE 14

FIRST QUARTER 1983

PESTICIDE RESULTS (ppb) AT WELLS #2 AND #3

WELL #2

<0.01

<0.01

<0.01

<0.1

<0.1

-17-

WELL #3 EPA_ALLOWABLE
CONTAMINANT
LEVELS
0.04 100.0
<0.01 10
<0.01 0.2
<0.01 4.0
<0.1 100.0
<0.1 5.0
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SUMMARY _

The purpose of this report is to provide updated information
on groundwater quality at the Pasco Sanitary Landfill. The
report is prepared as part of the ongoing monitoring program at
the site.

Groundwater monitoring wells were installed and sampled in
January of 1982 and quarterly sampling, analysis, and evaluation
of these wells has been conducted through June of 1983. This
report summarizes the data gathered to date, presenta the results
of statistical analysis of this data, and provides the rationale
for future monitoring activity. The major conclusions are:

1. Having developed groundwater contours over the past year
it is concluded that the monitoring wells are properly
placed to detect any leachate from industrial disposal
sites, solid waste fill areas, and sewage lagoon
operations. In addition, seasonal variations or pumping
rates do not appear to appreciably affect groundwater
flow.

2. The monitoring wells are all constructed to obtain water
from the upper 20' of an aquifer which is 60-70' thick.
Contaminants from the landfill would be most readily
observed in the upper layer, becoming more dilute if the
sample is drawn from a larger (i.e. deeper) portion of
the aquifer.

3. Sampling results for all health-effect related
parameters show these to be, in large part, below
detection limits, and in all cases are below EPA
allowable contaminant levels. Therefore, landfilling
activities pose no reasonable probability of adverse
effects upon human health,

4, Sampling results for non-health effect parameters
(taste, color and odor causing materials) indicate the
majority of these parameters are below EPA allowable
contaminant levels.

Iron, and at times manganese concentrations, have been
above acceptable levels with concentrations high enough
that these parameters could cause taste and staining
problems if water were drawn from the upper 20 feet of
the aquifer for domestic uses. The presence of iron and
manganese at these levels is thought to occur naturally
as a result of soils in the area and not waste
management operations.,
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The total dissolved solids content of one down-gradient
well (Well #4) is statisically higher than the control
well and may be a result of fill activities, However,
the concentration is less than EPA allowable levels and

therefore would not have any appreciable impact.

As a result of this program to date, a modified sampling
schedule appears appropriate, The site water supply
well will be monitored quarterly for coliforms and the
frequency for monitoring all other wells will be reduced
to once/year.
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®wsSw.  water Supply Well i

Solid Waste Fill Area .
|

400 200 © 1600 |
800 | 300 100 §00 Ty ;

= —

SCALE v FEET




DEPTH IN FEET

- 410.1 (0)

- 400. {-10)

- 390.1 (-20)

- 380.1 (~30)

- 370.1 (-40)

- 360.1 (-50)

- 350.1 (-60)

L 340.1 (-70)

Top of Casing 414.7'

Surface Elev. 410

SAND, Medium [7/N /N | [INIIRYIRY IR 777
Brown fo Light 1
e::::, V:ry ;-"i;ne, i I\Bentonite Powder Seal
Sl Silty to Silty. :
'7,' ——Bentonite Powder Seal
——Bentonite Pellet Seal
Y 1 F
SAND, Dark Gray, )
Fi.t;'eI (t)o Cogrse' 1 T 2 _ 36 .7 Groundwater Elev,
wi ccasiona T =
Fine Gravel, Sl ‘=N (2-17-82)
Silty, Wet, = Sand Backfill
: 010" Slotted Area of Pipe
Pump Location During Sampling
Y o 2
L BASC/NE .
— ° "S~——possibly Coarse Gravel
FIGURE 2

INSTALLED I-13-82

410.1{0) -

400.1(-10) 1

390.1(-20)

380.1(-30)

370.1(-40)

360.1(-50) 4

350.1(-60)

340.1(-70) -




}

1

IN FEET

DEPTH

- 413.9 (0)

- 403.9 (-10)

- 3939 (-20)

-~ 383.9 (-30)

- 373.9 (-40)

- 363.9 (-50)

- 353.9 (-60)

- 343.9(-70)

- 333.9 (-80)

+ 323.9(-90)

Top_of Casing 417.!

Surface Elev. 413.9

SAND, Light
Brown, Very Fine,
Very Silty to Silty.

Y

IS /( /6\

AN AN A TG RN

L'~\Bentonitea Powder Seal

-Bentonite Powder Seal

SAND, Medium
Brown, Very Fine
to Fine, Sl Silty.

J

il

SAND, Medium
Brown, Fine to
Medium, Trace to
Si. Silty.

Jéé’g;f

\Benfonite Pellet Seal

(Placed here due to
cave-in of lower
granular soils.)

SAND, Dark Gray,
Medium to Course
with Gravel.
(Gravel Increasing
and getting Coarser
with Depth.))

Y

_ v 349.8 Groundwater Elev.

[t

.0l0 Slotted Area of Pipe

Multi - Colored,
Fine to Course
Rounded, Sandy.

SANDY GRAVEL, |

7/lump Location During Sampling

413.9 (0) -

403.9{-10} 1

393.9 (-20)

383.9 (-30) +

373.9 (-40)

363.9(~50) A

3539(-60)

343.9 (-70) 1

3339 (-80)

NOTE:
Area around slotted pipe was
backfilled with in-place soil,
due to its clean, granular

consistancy.

FIGURE 3.6
WELL NO. 1

INSTALLED 1-15-82

323.9(-90) -

~ M
q0B
e

3-9
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~ 406.2 (0)

-~ 396.2(-10)

- 386.2 (-20)

- 376.2(-30)

IN FEET

- 366.2 (-40)

DEPTH

- 356.2 (-50)

- 346.2 (-60)

- 336.2 (-70)

L 326.2 (-80)

Top of Casing 4(’

Surface Eley, 406.2

SAND, Medium

Brown to Light
Brown, Very Fine,
Siity.

Y

[
TR |

I 7RTTRTTETTRTIN G

Bentonite Powder Seal

|| ——Bentonite Powder Seal

SAND, Light

Brown, Very Fine,
to Fine with some
Medjum, SI. Silty.

5 Ye

-Bentonite Pellet Seal
(Placed here due to cave-
in of lower granular soils.)

SAND, Gray Brown,
Fine to Coarse,
Trace 1o Non-Silty,
with Occasional
Fine Gravel.

Y

SAND, Dark Gray,
Medium to Coarse
with Gravel.
(Gravel Increasing
and getting Coarser
with Depth.)

-.010" Slotted Area of Pipe

Pump Location During Sampling

et

S

NOTE:
Area around slotted pipe was
backfilled with in-place soil,
due to its clean, granular
consistancy.

FIGURE <4
WELL NO. 2
INSTALLED I-14-82

T 406.2(0) 1

396.2(-10) 1

386.2(-20) 1

376.2(-30)

366.2(-40)

356.2(-50) 4

346.2(-60)

.

336.2(-70) -

326.2(-80) -

-23=




- e .

T T ——

IN FEET

DEPTH

r; 419.1 {0)
- 409.1(-10)
- 399.) (-20)
- 389.1 (-30)
- 379.1(-40)
- 369.1(-50)

- 359.1 (-60)

-+~ 349.1(-70)

- 339.1(-80)

- 329.1(-30)

“Casing 422.4

_ Top of

7’ - I Sur®e Elev, 419.|
SAND, Light //A“//,(“l V7R IRTTRITRTT7
Erown.\lery Fine ) }f<+——Bentonite Powder Seal
to Fine, Very Silty !
to Silty.
i ——Bentonite Powder Seal
Yy L -
SANOD, Dark Groy, _
Fine to Medium
with some Coarse,
Sl. Silty with
Occasional Gravel.
[#%4t]=~——DBentonite Pellet Seal
— r _
SAND, Dark Gray, - -
héledium to Coursef | __ 9 350.8 Groundwater Elev.
ean. 1= (2-17-82)
:—:E.ono" Slotted Area of Pipe
e —— Pump Location During Sampling
NOTE:
Area around slotted pipe was
backfilled with in-place soil,
=] due to its clean, granular
! = consistancy,
FIGURE 5
INSTALLED |- l6- 82 N

419.1(0) 7

409.1{-10) 4

399.1(-20) 4

389.(-30) 1

379.1(-40) 1

369.1(-50) 1

359.(-60) ~

349.1(-70)

339.1(-80) 1

3294(-90) -

—Dh—




R R -

. car 3 . .

S —

IN FEET

 DEPTH

r 392.75(0)

- 382.75(-10)

- 372.75(=20)

- 362.75(-30)

- 352.75(-40)

- 342.75 (-50)

L 332.72(-60)

Top of Cusiri§93.ﬁ70

No.6

- - 2\ 392.75(0)
SAND,Light Brown, N
Fine to Medium, L )
Trace to Slightly Bentonite Powder Seg!
Silty.
382.75(-10) 1
[i | je—Bentonite Powder Seal
372.75(-20)
=—— 2" @ Sch.40 PV.C. Pipe
@ﬁ——sen'onite Pellet Seal 362.75(-30) 1
Yy _
SAND,Brown,Fine
o Medium with i N -2 355.4 Groundwater Elev.
some Coarse,Cleon.
e " 352.75(-40) 1
—-f=+——0.010 Slotted Areo of Pipe
- ___Pump Location During Sampling
s 342.75(-50
Y — 0.010" Slotted Area of Pipe
SAND,Glovelly o ;
- — = 332.75(-60) J
NOTE :
Area around slotted pipe was
backfillep with in-place soil,
due fo it's cleon, granular con-
sistency.
FIGURE 6

WELL NO 4
INSTALLED I1-29-82

-25-




' -
R

WATER SUPPLY WELL
INSTALLED 9-28-82

y Elev. .
- 419.1 (0) oo AL 419.1(0) -
. SAND, Light Brawn, ) 'T = - .
Very Fine to Fine, : : .
Very Silty to Silty. : :rEBentomfe Powder Seal
I
I
3 _ [
- 409.1(-10) b 409. | (~10) A
(I
[ |
I 1
1 1
[ |
(|
- 399.1(-20) 399.1(-20)
e—— 12" Steel Casing
- 389.1 (-30) 389.1(-30) +
L 379.1 (-40) — A — - — 379.1(-40) -
: SAND, Dork Gray, Fine ’
to Medium with some
Coarse, S1.Silty with
. 7 Occosional Gravel, . e
== , 77 - P LA —
7 7 - I v 350.] Groundwoter Elev. /7 B
- 349.1(-70) 1 —— 349,11 (-70)
- 339. | (-80) _ 339.1{-80) -
SAND, Dark Gray, -1
Medium to Coarse, =
Clean, =
;_'—:r-— 0.035" Slotted Area of Pipe
- 329.1(-90) =] 329.1(-90)
SANo,’Tar; Gravel. =
SAND, Tan Gravel, | —
Silty.
Y
~ 319. 1{-100) = 319.1(-100) -
FIGURE 7

oy ¥ e ———




- ew o

E,eConlrol well
9

LEGEND

—— = = — Boundary Line

8 Industriol Waste Disposal Site

@No.5 Test Well ond Number
Swsw.  Wwater Supply well

IWO0L !
) k

400 200 ©
500 J 3001 100 | 500
SCALE N FEET

FIGURE B8

PASCO SANITARY LANDFILL
GROUNDWATER ELEVATIONS
12/29/82-12/30/82

No .}
2
jél' §|/4 Corner
)
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[)Oﬂ‘/KOA UELL

#/Senen 0.1 — 8366.1 = §Y éé"b b»:\;’f.f‘:- 3/@,4(1 /'a/év'/rg/ S ¥<—=L ( L%
42 o [ ~3949.1 = 4G feet A sl
Well #/t
#1 Seren W39 — 39.9= 15 sumple colleered 75 <7 98 47
#3 serten 4139~ 3a67° 9%
!
Wens 42

| # | SCren ﬁ/g(f,?\' 339, & :é7 jyﬁwm/&w@a/ 47 %;
o Bkt SR B AR RS

WS
HISten - Y191—345.1= T Smpealetd 7 <56 £f
# 2 Jores N9l 3331 =

Were #4 f
#louw 3085 - 349.% — 43 Fes wlted 4 <255
P A 394.75- 339.% - S5

R Sugaly-1el] :
H Sereen 419.1- 3381 = 91’ aboue sereen

vow. ld. 289 = 4 @) 69 =29/’




Jereesed o lerval — C6-88'
statie H,0Gpe| -59 Z
Sample ~ £9.2 -66'
Ec 2
Derenrd GH-5C'
Stahe o e (64

Somply ~ 68
&> s
Serteatd G5 g7"

stadie o lebel €z
Sample 62 -6¢5"

e

‘ Sereened inke val 44 - 0
i Slahc o lwel #7"
2pnple 45,5 > 48

C
57(7{%&76/ /)Né(/;/(” 5&/]ﬂ'
Stadic water | &)
Siple 57

e
50"6(’/1(('(] 71.5 -49.5"

Skhe Wyo tee! 0.3
Saple  Up. 3 — 225
&L  Streewed 28-/100"
S')b‘//( tho Guef i |
Somple 9%.2 ~7%

e€
Sercenod 78 1007
b tho Gl 7.
Sanple 79 -78'
&E—
Strevascl 257 §7)
Static oolavef  75°
Stple ~ 95~










l ALERN AR RA R R AN R AR AN R R AR AR RN KRR H KKK R AR R AR R R AR R RN KA AN R KR AR AR KRR R AR AR RN K
GROUF A =CONTROL [IRON ! null hypothesis is
# 0I' OCS- q ! that group A = group D
' VARIANCE : .702 !
ML AN . . 845 ireject (calc ) table) ? TALSE
ireject (calc ( table) ? FALSE
_ GROUP B =WILL 1 IRON !
# O 0ODS= q H if any “TRUE" values appear
VARIANCE= 453 ! then group A does NOT equal
= MCAN = £33 H group B statistically
poolad estimator = L8773 | if both conditions appear
l degree of freedom= é i "FALSE" ,then you cannot
_ t values from tables = 2.447 H say that they are
(two tailed * test) = =2.447 ! statistically different
(1/nl)+(1/n2)= .9 }
sqrt(l’n1)+(lln2)- 0.71 }
sqrt(pooled ast. 0.7¢ !
calculated “t" value = 3945253 !

- e i m e e TSR e T e e

AARERRKAE AN R AR RA AR AANAAA RN RN A RA A AR AR R AR KR AN AARAE AR TANNRRRNKRRRARRAR
AEEEEXIHE R E R RA A KRR R R RARE R AR AR AR KRR R AR KRR R RN KA AR R R ARk A&

GROUr A :CONTROL IRON 1 null hypothesis is
# OF OBS= 4 ! that group A = group B
VARIANCE:= .702 ! o
MEAN = .845% treject (calec ) table) ? FALSE
ireject (calc ( table) ? CALSE
GROUP B =WELL 2 IRON !
I & O 0ObS- 4 : if any “TRUL" values appear
VARIANCE= €58 ! then group A does NOT equal
MCAN = 253 ! group B statistically
pooled estlmator = .38 ! if both conditions appear
degree of freedom= 4 H "FALSE" ,then you cannot
- t values from tables = 2.447 H say that they are
(two tailed t test) = -2.447 i statistically different
(1/nt)+(1/n2)- .3 H
l sqrt(i/n1)+(1/n2)= 0. .71 !
sqrt(pooled est.)= 0.42 !
calculated "t" value = 1. 358141 H

!ltlttt*t*ltkt!t!!ttttliiitti*iiilti!i*itttt*ilittti**it*kt**lilt*t*ttt*
AAARARKRRAARR R AR AARN AR AR A AAA AR AR RNRRRAARNE AR AR AR AR RN R AN AR EARRAR R KRR kRN

degree of freedom= é

GROUDP A =CONTROL IRON H null hypothesis is
I 4 OF OBS-= ] ! that group A = group B
VARIANCE = .702 !
MEAN = . 845 ireject (cale ) table) ? FALSE
i irejeet (cale ¢ table) ? TALSE
| GROUP B -WELLL 3 IRON i
1 I § Or 0DS= 4 ! if any “TRUL" values appear
VARIANCE= 079 ! then group A does NOT equal
3 MLAN = 353 ! group B statistically
l pooled estimator - 3903 if both conditions appear

“FALSE" ,then you cannot

t values from tables - 2.447 : say that they are
_ (two tailed t test) = -2.447 ! statistically different
(1/nl)+(1/n2)= ] i
sqrt(i/n1y+(1/n2)= 0.71 !
sqrt(pooled gest. )= 0.462 !
value = | 113447 H

II calculated "t




GROUP A

degree of freedonm= 4

~CONTROL IRON

# 0T 0OnS= 4

I VARIANCE= 702

__ MLAN = . 845
GROUP B =WELL 4 IRON

4 OC 0DS= 2

VARIANCE= 0008

MBAN = .68

pooled sstimater = 5267

AR R RN KA A R AR R R AR AR R RN AR AR AN R R AR R AR AR RN R AN R AR AR ARk R ARk

null hypothesis is
that group A = group D

(calec ) table) ?
(cale ¢ table) ?

FALSE
FALSE

reject
reject

if any "TRUL"™ values appear
then group A does NOT equal
group b statistically

if both conditions appear
"FALSE" ,then you cannot

t values from tables = 2.774 ! say that they are
(two tajled t test) = -2.774% i statistically differant
(1/n1)+(1/n2)- .75 H
sqet{t/al)+(t/ni2)= 0.87 !
| sgrt(pooled est. )= 0.73 '
| caleulated "t» value - 2625256 1

*tit*ttitii*ittttiiil!titit*iiitiiii*tl*ilitl*!iltit!tii*itttt***iiitit*
AXXKRARA AR R ARARE R AN R AR RN A R AR AN AR KA R A AR AR AR RN A MANRRRRAANARR R AN RRRAR N X

GOUP A =CONTROL MANGANLSE ! null hypothesis isg
# OF 0BG= 5 ! that group A = group 3
VARIANCEL - .00177 1
= MEAN ] .38 ‘reject (calc ) table) ? TRUE
) ) treject (cale ( table) ? FALGSL
m CROUP B -WELL | MANGANESE ! el
I # Or 0DS- q i if any "TRUL" values appear
VARIANGCE= .002225% : then group A does MOT equal
MLAN = .0423% ! group O statistically
pooled estimator 0019495 H if both conditions appear
degree of freedom= 7 ! "FALGE" ,then you cannot
- t values from tables = 2.365 ' say that they are
(two tailed t test) = =2.36% H statistically different
(1/a1)+(1/n2)= .45 !
I 5qrt(1ln1)+(lln2)é 0.47 !
sqrt(pooled esl 8.04 :
calculated "!" value = 11 34?75 !

AXRNAERARR R AR AR AR R AA NI RRRAEAAR AR AR AR R A AR RARRA R R AR R AR AR NRA AR R AR RAR AR AR AN kN
I 2SS NRRER SRR RN SRR RNt RRRlRRRRR SRR AR

sa GROUD A -CONTROL MANGCANELSE ! null hypothesis is
I &8 0F 03S8- 9 ! that group A = gqroup B
VARTANCE:: .00177 H
MEAN = .38 itreject (cale ) table) ? ‘TRUE
lreject (calc ( table) ? FALSE
GRAQUP B =WCLL 2 MANGANESE !
I # Ol QDBS&= 3 ' if any “TRUL" values appear
VARIANCE= .0007 ! then group A does NOT equal
MBAN = .04 i grtoup 0 statistically
l pooled estlmator = 0014133 H if both conditions appear
degree of freedom= [ ! "FALSE" ,then you cannot
' t values from tables = 2.447 H say that they are
(two tailed t test) = -2.447 ! statistically different
(1/n1)+{(t/n2) .5333333 }
sqrt(l/ni)+(1/n2)= 0.73 H
sqrt(pooled est . )= 0.04 !
calculated "t“ value = 12 3838? l




HRARKA KA RRAARAKRAARA AR RRA AR AR AR R R R ARk KRk

«

GROUP A =CONTROL MANGANEGSE
4 0F 0BS- 5
VARIANCE= .001727
MEAN = .38

GROUP B =WELL 4 MANGANESE
# O OLS= 2
VARIANCE= 0
MLAN = .02

pooled estimaiorrr 7?66i41”

degree of freedoms= 5
t values from tables =
test) z

(two tailed t

(1/n1)+{1/n2)= .7
sqrt(1/n1)+(1/n2)= 0.84
sqrt(pooled est.)= 0.04

caleunlated "t" value =

1

1

1

1

)

)
ireject
ireiect
H
'
?

1

1]

t

ARAANARRR AR AARNARRRA R ARA AR AN AR

null hypothesis is
that group A = group B

(calc > tablae) ?
{calc ( table) ?

TRUL
FALSE

if any "TRUE" values appeat
then group A does NOT equal
qroup D statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different

2SR R SRR RS R RS R ERERER LRSSt R Rt R R R RSt RRR R RRRS Rt R RRRRERE]
SRS RESEE LR SRS RE RS R R R SRS RSN RSl sRE iR R R SRR ER]

GNOUP A =CONTRQL NITRATE
% OF 035= 5
VARTANCL= 24948
MEAN : 4.934

GROUP B =WZILL 1  NITRATE
4 OT ODS= 5
VARIANCE= 02837
MEAN - 4.941

pooled estimator = 138925

degree of freedoms= 8
t values from tables
(two tajiled t test)
(1/n1)+(1in2)~= .4

sqrt{l/ni)+(1/n2)= 0.43

sqrt(pooled est.) 0.3

W o

calculated "t" value =

)

;

-
ireject
ireject
H
1

]

]

]

b

.033937 '

null hypothesis is 7
that group A = group B

{cale » table) ?
(cale ( table) ?

FALSE
FALSE

if any "TRUL" values appear
then group A does NOT equal
group [ statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different

titttttt*!tttk!*t*k**ti*klki*i*i!*Ri!!tttlt*it*tt**tlt*t*tltiilt**tt*ttl
ISR SRR NRE R RN SRR RRRR R R R R AR SRR RN RS RRS R RRNEDEE

GROUP A =CONTROI NITRATC
& 0F 0B3: 5
VARIANCE- .24%48
MEAN = 4.934
GROYP B =WELL 2 NITRATE
4 O ODGS- 3
VARIANCE-= 24277
MLAN = 4.288
poolad estimator - 2446225
degree of freedom= 8
t values from tablas =
(two tailed t test) =
(1/n1)+(1in2)~ 4
sqreli/nl)+(1/n2)= 0.463
sqrt{pooled est.): 0.50

)

1

:
‘reject
treject
H
1

[

!
[}

1

null hypothesis is
that group A = group B

FALSE
FALSE

(calc Y table) ?
(cale ( table) ?

if any "TRUL" values appeat
then group A does NOT equal
group [ statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different



Ill!t!**ittt*itlii**i*ii!it*tiki*t*iiitt*tiiiili*i!lliliittlttti*iiltttt

GROUP A =CONTROL NITRATS null hypothesis is

¢ 0r 0DBS- 3 ! that group A = group D
l VARIANCE-= 024948 !
__ MLCAN = q9.%34 ireject (calec Y table) ? TALSEC
ireject (cale ( tabhle) ? FALSE
0UP B =WEILL 3 NITRATR !
# OI' OBS- b] H if any “TRUL" values appear
VARIANCE= .208 H then group A does NOT equal
o MEAN - 4.76 H group O statistically
poled estimator = .22874 ! it both conditions appear
leqree of freedom= 8 i "FALSE" ,then you cannot
values from tables = 2.306 : say that they are
(two tailed t test) = -2.304 ! statistically different
(1/n1)Y+(1/n2)= .4 !
qr t(lln1)+(lln2)— 0.43 :
grt{pooled est. )= 0.48 :
calculated "t" value = .5752388 i

t*l*ii*t*ttk!l**iltliiliiiiitlt**ltt**iiiit!*ll*ltt!itlttkt!itﬁttttt!it
AR IR KR AR E AR AN AR RN AR R RA AR AR R R AN R RA AR A AR KA AR A R XA R R AR R AR

GROUP A =CONTROL NITRATE ! nuill hypothesis is
' # 0O 0DSs 3 | that group A = group B
VARITANCE= .24948 i
MEAN = 4 9134 ireject (calc ) table) ? FALSE
) ireject (cale ( table) ? FALSE
ROUP 3 =WELL 14 NITRATE ! ]
I # Or 0BS= 3 i if any "TRUE" values appear
VARIANCE= .1933 ! then group A does NOT equal
MCAN = 4.81 i group B statistically
soled estimator = .2207333 i if both conditions appear
egree of freedom- 3 ! "FALSE" ,then you cannot
= t values from tables = 2.447 ! say that they 1ire
(two tailed t test) = ~-2.447 i statistically different
(1/n1)+(1/n2)= .3333333 !
lqr'(llnl)HIInZ): 6.73 }
qrt(pooled est.)s= 0.48 !

calculated "t" value = 3534666 H
lunnxnnn*utnuuunnnnnnnnnnnnnnttunnnannnxu
AR A AR R AR R R R R A K KR R AR R R K KR A R KRR R R A A AR R R KA AN R R KR A AR AR KRR AR R R AR kR AR ARk

null hypothesis is

g OUP A =CONTROL PH !
I 4 OF 0BS5S~ 5 H that group A = group B
VARIANCL= .0034%¢9¢ H
MEAN = 7.81 ireject (cale » table) ? FALSE
) ireject (cale ¢ table) ? FALSLC
ROUP B =WELL 1 PH !
l 4 Or omBs- 3 i if any "TRUL" values appear
VARTANCE= .037 i then group A does NOT equal
MEAN = 7. 87 ! qroup B statistically
looled astimator = 0212500 H if both conditions appear
eqree of freaedom= 8 i "FAL3SE" ,then you cannot
t values from tables - 2.3048 i say that they are
(two tailed t test) = -2.304 ! statistically different
(1/n1)+(1/n2)~- 4 ]
qrt(llnl)+(1ln2)- 0.463 :
qrtfpooled est. 0.1% b

l caleculated "t" value = 6507?2 H




AXARKERXRAAA AR AR RAARAR AR R AR A AR KRR AR KA A AR R RN A RRRRRARKARNARRNRRANRARRR

GROUP A =CONTROL P null hypothesis is

# 0 OBE= 8 ! that group A = group B
VARTANCE= .005499°% ! )
MCAN - 7.81 ireject (calc ) table) ? CALSE
) ) B ireject (calc ( table) ? FALSE
GROUP B =WELL 2 PH !
& O 0ODBS- 5 ' it any "TRUE" values appeart
VARIANCE = .018 ! then group A does MOT equal
MEAN s 7.7% H group B statistically
pooled estimator = .0117300 i if both conditions appear
degree of freedoms= 8 | "FALSE",then you cannot
t values from tablas = 2.304 i Fay th;l they are
(two tailed t test) = -2.306 ! statistically different
(1/n1)+(1/n2)= .4 i
sqrt(l/nl)+(1/n2)= 0.43 !
5qrt(pooled est . )= 0.11 i
calculated "t" value - 2917306 [

AAKREARAAARNKAAR AN A A RRARAA AR A AAARRRARRE AR AR AARA K AR AR AR AR R R R AR Rk TR kK
KXERERARFE AR AR AR A KRR R A AR R AR R AR RN A A AR AR AN RR R AR R AR AR ARRRRN RN RN AR

GROUDP A =CONTROL DN null hypothesis is

& 0F 0B3= 3 that group A = groun B
VARIANCL= .0054%99 )
MEZAN = 7.81 reject (ecale ) table) ? FALSE

‘reject (calec ( table) ? TALSC
GROVUYE B -WELL 3 PH !

% OF 0DS= 3 if any "TRULC" values appear
VYARIANCE= .0122999 then group A does NOT equal
MEAN s 7.8¢9 group D statistically
pooled astimator = .00%24%°¢ ! if both conditions appear
degree of freedoms 9 | "FALSE" ,then you cannot
t values from tablasg - 2.306 : say that they are
{two tailed t test) = -2.304 i statistically different
(1/n1)+{1/n2)= q !
sqrt(1/n1)+(1/n2)= 0. .42 H
sqgrt{pooled ast.)= 0.10 }
calculated "l" value = -1.31520 :

I BSRSRERORRRRSSRRRAS SR EREREER SRR RERRRERRRRERER SRR R RS RS
(B ERR SRS AR RS R RS RS R RRSR R RRR RN R RNl RS R RN R SRR SRR R SRR RS E

GROUP A =CONTHOL PU null hypothesis is

# OF OBS= 3 that group A = group B

VARTANCL: . 0054¢¢¢

MEAN = 7.81 reject (calec ) table) ? FALSE
table) ? TALSE

!
_ ) i ireject (cale (
GROUP B =WCLL 14 PH H

# O QDS= 2 if any "TRUL" values appearc
VARIANCE= 1799999 then group A does NOT equal
MCAN = 7.5 group [ statistically
pocoled estimator = .04039%°7 ! if both conditions appear
degree of freedoms 3 H “FALSE" ,then you cannot
t values from tables = 2.571 : say that they are
(two tailed t test}) = -2.5871 ! statistically different
(1/n1)+(1/n2)- 7 H
sqrt(li/nl)+(1/n2)= 0 84 H
sqrt(pooled est.)- 0.20 !




(R AR SS AR SRR R R RS RRARS R RS RR R RS ERARRRR Rt RSl RN RS

GROU? A :CONTROL TDS null hypothesis is

# 0T OLNS= 5 : that group A = group B

VARTANCE= 478 8 H

MCAN - 418 .4 ‘reject (calc ?» tabla) ? TALSE
rejiect (calc ¢ table) ? FALSE

GROYP 3 =WELL 1 TDS !
# Or 0OBS= 5 ! if any "TRUE" values appear
VARTANCE= 355.797%°% : then group A does NOT equal
MCAN = 422 ! group B statistically

pooled estimator = 417 .4000 if both conditions appear

degree of freedoms= ) H "FALSE" ,then you cannot
t valuyes from tables = 2.306 ' say that they are
(two tailed t test) = -2.306 ! cstatistically different
(1/n1)+(1/n2)= .4 i

sqrt(li/ni)+(1/{n2)= 0.43 :

sqrti(pooled est )= 20.43 H

calculated "t" value = - 278410 !

kttttittii!ltt*it!ﬁi!l!llllttﬂ*tttl*iltkt**t*t*ttkl*ittl*tl*llllt*l*iiii
ISR RERREE RS RSN LR SERRSR SRR RRRR R Rt R R R RE RS

GROUD A =CONTROL TDS null hypothesis is

& 07 2BS5-: 5 i that group A = group B
VARIANCE - 478.8 !
MEAN = 418 .4 ireject (calec ) table) ? FALSE
‘reject (calc ( table) ? FALSC
GROU? B =WELL 2 TDS '
4 O 0OBS= 3 b if any "TRULC" values appear
VARIANCE= 242.7998 } then group A does NOT equal
MCAN = 432 .4 i group O statistically

pooled estimator - 340.7%¢%°% if both conditions appear

deqgree of freedoms 8 ! "FALSE" ,then you cannot
t values from tablas = 2.304 i say that they are
(twn tajled t test) = =2.306 ! statistically different
(1/n1)+(1/nl)= .4 1

sqrt(i/ni)+(1/n2)= 0.463 !

sqrt(poolad est )- 18.99 H
calculated "t" value = -1.16537 i

I3 2SR R RN RRRERARRERRRRERRRRR R R R Rt R R]
IERS SRS RERRE RS AR RS SR R R RS ERRRRlRN AR RS R RSN RNt

GRuOouUr A =CONTROL TDS null hypothesis is

& 0F 0OB3= 5 : that group A = group B3
VARIANCEC~- 478.8 !
MEAN = 418 4 ireject (calc ) table} ? FALSE
ireject (calc ¢ table) ? FALSE
GROUP B =WELL 3 TDS H
# OCF OBS= ] H if any "TRULC" values appear
VARIANCE= 847 .1999 ' then group A does NOT equal
HFAN = 398 8 b group D statistically

pooled estlmatot = 663. 0000
degree of freedom: 8

if both conditions appear
“"FALSE" ,then you cannot

t 73lues from tablas = 2.206 b s3y that they are
(two tailed t test) = -2.306 ! statistically different
(I/ni)+e(1/n2)s= .4 !

sqrt (/A1) +(1/n2)= 0.63 !

sqrt(pooled est.)= 25.75 !




GROUP A

Illlﬁiitktl!*liitlltllkllltkiliii*iiilil*i!lillkl!tl*it**kltiltk**lkll!t*

null hypothesis is
that group A = group B

ireject (calec > table) ? FALSE

‘reject {(calc ¢ table) ? TRUE

~CONTROL TDS !

# OF 08BS= § !

l VARTANCE= 478.8 !
MEAN = 118 4

SROUP B =WELL 4 TDS !

# OF 0OBS= 3 !

VARIANCE- 3781 .333 H

MCAN = 492. 6667 |

1ooled estlmatar = 1572 978 |

liegree of fraadon- ) }

t values from tables = 2.447 i

(two tailed t test) = -2 .447 i

_ (1/n1)+{(1/n2)= .5333333 '

sqrt(1/n1)+(1/n2)= 0.73 !

qrt(pooled est )= 3?.66 '

calculated e value = =32, 56409 !

if any "TRUE"™ values appear
then group A does NOT equal
group B statistically

if both conditions appeat
"FALSE",than you cannot
say that they are
statistically different

IF!!R****!!kili!!tltltt!l!lﬁktt*ii****llk*t**tlltkttkti*tt*tﬂtitl*ttil*!l
!ttlttti*ktkkil!l!lti!ﬂ*llt*!!*k*tt*ikt*tt*iltlttt*tttttttt*ikii*t!!t!ii

_GROUD A

+CONTROL 8P COND

$ 00 0B5- 4 !

VATLIANCE= 972.9147 !

MEAN = 588.75 :

GROUP B =WELL 1 5P COND :
l 4 OI ORS= 4 :
! VARTANCE= 2506.25 :
ML AN = 581.25 :

ooled esfimator = 1739. 583

P
ldegr#e of freedom= 4

t values from tables = 2.447
- 7

(two taziled t test) . -2.44
(1/nt)+(1/n2)= 5
sqrt(1/nid)+(1/n2): 0.71
sqrt(pooled agt . )= 41.71
calculated "t" value = .2543043 !

"

null hypothesis is
that group A = group B

eject (cale ) table) ? FALSE
eject (cale ( table) ? TALSE

tf any “TRUE" values appear
then group A does NOT equal
group B statistically

if both conditions appear
“FALSE" ,then you cannot
say that they are
statistically different

IItltt!ﬁtt*it!*xi*tt!*lilttlilﬁltt*ikttt****ttlt!titlttttt!lltt*til**i**lt
itx*ﬁ!kkllt*ilil*!*lRtt*tki**tlkk**kttk**iltt!t*lll*t**kii**ik**kﬁ*iiilk

g GROUD A H
I # 07 0833= q H
_ VARTANCE= $72.9167 |
MEAN = 588.79 !

GROUP B =WELL 2 5P COND !

4 Orf OBS= 4 L

= VARIANCE= 257S !
MEAN = 587.5 !

lpooled esllma'or = 1773.958 |
degree of freedom= A H

t values from tables = 2.447 !

(two tailed t test) = -2.447 !
(1/n1)+(1/n2)- 3 H
sqrt(llnl)+(lln2): 0.71 |
sq't(pooled est = 42 .12 :
l calculated "t" value = 0419714 '

=CONTROL SP COND

Lol ]

null hypothesis is
that group A = group B

eject (cale » table) ? FALSE
eject (cale ( table) ? TALSE

if any "TRUE" values appear
then group A does NOT equal
group D statistically

if both conditions appear
“FALSE" ,then you cannot
say lhat they are
statistically different




GROUP A =CONTROL 3P COND
4 0" OBS= 4
I VARIANCE= 972.9%147
__ MCAN - 588 .75
CROUP B =WELL 3 3P COND
4 Or QLS
VARIANCE= 972.92147
MLCAN = 388.75
ooled esllmator = 2.9147
legree of freedoms=s 4
t valuas from tables = 2.447
(two tailed t test) = -2.447
(1/n1)+{1/n2)~ .5
qrt(i/ni)+(1/n2)= 0.71
qrt(pooled est ) 31.1°¢
calculated "t" value = 0

*ﬁ!iilttiii*ltkxlll*kltil*l*i******t*i

reject
reject

i!ilti!ttiit**ilti!*tililttkiiItttttltti*tii!****i**i**i**il*kt**tlilt

null hypothesis is

that group A = group D
(cale ) tabl ? FALSE
(calc ¢ tabl ? FALSE

if any "TNHUE" values appear

then group A does NOT equal
group I statistically

if both conditions appear
"FALSE",then you cannot
say that they are
statistically different

SRR SRR RRRRRRRERERERRRR RS
ARRARKAIXRA AR A KR AN AN KRR R AR R RRRAARRRARR

fnOUP A =CONTROL SPEC COND
# OF 0BS= )
VARIAMNCL= 972 .%167

MEAN = 588 .75

ROUZ? B =WELL 4 SPEC COND
' # OF OBS~+ 3
VARIANCE:= 23058.133

MCAN = 681 .6647

ooled astimator = 13807 .08
egree of freedoms= 5
t values from tables =

[
|+
t

(two tailed t test) =

(1/nt1)+ (3 /n2)=z .5833333
qri(i/nt)+(1/n2)= 6.74
qr t(pooled ast . )= 117.50
caleculated "t“rvalue = =1

l!litlilttttt*kt**!**it*ttti!lttllit*tt
I3RS RS RRRRRERRR RN DR RE

RAARAN KR KRR AR RN AR AR R R IR RN YK

noyr A =CONTROI DPHELNOL
& 0F 08S= 2
VARIANCE= 7.2C-7
MEAN = .0019?
ROUP B =WELL 1 PHENOL
# OT 0OBES= k
VARIANCE= 3 961E-5
MEAN = .00%7333
ooled estimator = 2.665C=5
egree of freedom= 3

t values from tables = 3.182
(two tailed t test) = -3.182
(1/n1)+ (i /n2)= .8333333
sqrt(i/n1)+(1/n2)= 0 .71
sqr t(pooled est. )= 0.01
calculated "t" value = 813471

tit*ilittktt!lltt*!!t!tttttx!tt!ti!l!t*l!itl*iii!tttitiltlttttilttiltlt

reject
reject

reject
teject

RRARNRAKR X R KR AARKNARA R RRAARRNR K

nitll hypothesis is
that group A = group B

table) ?
table) ?

FALSE
FALSE

(calc ?
(cale «

if any "TRUE" values appear
then group A does NOT equal
group B statistically

if both conditions appear
YFALSE",then you cannot
say that they are
gtatistically different

ANAARRRN A RRARAKNRARR AR KR AR A AR LA A&

null hypothesis is
that group A = group B

(calce ) table) ?
(cale ‘table) ?

FALSE
FALSE

if any “TRUE" values appear
then group A does NOT equal
group D statistically

if both conditions appear
“FALSE" ,then you cannot
say that they are
statistically different




l % 0T 0ODS- 2
VARIANCE : 7.2E-7
MLAN = .001¢
s GROUP B =WELL 2 PHEMOL
# O 0OBS- L]
VARIANCE= . 0017983
MCAN =  .035175
pooled estimator - . 0014991
deqree of freedoms= q
t values from 2.776 3.182
(two tailed t test) = -3.182
(1/n1)+(1/n2)= .75
sqrt(l/ni)+(1/n2)= 0.87
sgrt(pooled est.)= 0.04
calculated "“t" value = -.%%2381

ARERARKARRARRR A AR KA ARAERRA A AR AR R A AR RAR KA RN R R AR R ARRRARRN R AANRA KA RN R AR RN R ANRR AR

s

GROUP A =CONTROL PHENOL

null hypothesis is
that group A = group B

reject (cale » table) ? TALSE
reject (calec ( table}) ? FALSE

if any "TRUL" values appeat
then group A does NOT equal
group E statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different

(RS RA SRS SRR AR R ERRRRR AR R R RS RRR R RRRRRRRRRRRRRaRRRRRRRRR Rl ES
ARRARAERR R AR R R AR AR KRR KRR AR AR AR AR AR RN RAANRR AR R RN AR KA RRA R RAARAR R Rk Rk A&

o GROUT A ~CONTROL PHELNOL

$ OF 0BS- 2
VARIANCEC= 7.20-7
MEAN = L0019
g CROUP B =WELL 3 PHENOL

l # Or ODBE- 3
VARIANCE= §.563E-5
MCAN = .006°9
pooled estimator - 3.733LC-5
dagree of freedom= 3
t values from 2.77¢4

B (two tailed t test) =
(1/n1)+(1/n2)= .8333333
Isqrt(lln1)+(l/n2)= 0.91
sqgrt(pooled est.)= 0.0t

calculated "t" value =

null hypothesis is -
that group A = group B

reject (cale ) table) ? FALSE
treject (calec ( table) ? FALSE

if any "TRUE" valuyes appear
then group A does NOT equal
group B statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different

II ilttxﬂt*tt*tttitttltt*t*ﬂtttlit*t!t*!lt!t!*t**l!t*tttt*tit*tlltt*t!i*ttt
B RSSRS RSN SRRERRRERRRR RS RR RS R RS RRRS Rl RRRRRRRRRRRRRRRRERRE ]

GROUPr A ~CONTROL TOX
l ¢ 0OF 035- q
VARIANCLC= .0015333
MEIAN = .07

GROUP B =WELL 1 TOX
# Or QDS= 3
VARIANCE= . 0016813
MLCAN = 0504667
Ipooled estimator : .0015%25
degree of freedon= 5
t values from 2.774
_ (two tailed t test) =
(1/nt)+«(1/n2)= .5833332
sqrt(i/n1)+(1/n2)= 0.74
sqrt(pooled est. )= 0.04

null hypothesis is
that group A = group B

reject (calc ) table) ? FALS3E
reject (cale ( table) ? FALSE

it any "TNUL" values appear
then group A does NOT aqual
group B statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different

AR SRR ESRERES R RS RN RS RARERERR SRR R RSN RERSRRRRRRRRRRRRRRRRRRRRRRREER S




Il ii*!il*iilltttillit*!li!lt!ti*litiiii*i***ilii!*iiittitt*tiltlltitiii**k

GROUP A :CONTROL TOX
4 0T QBSs-=
VARIANCE= .001533
MCAN r .0

~ o

GROUP B =VWELL 2 TOX
# O 0BS~-
VARIANCE= 0622
I MECAN = .

7

degree of freasdom= ?

t values frem 2.776

(two tailed t test) z
(1/n1)+(1/n2)= .4
sqrt{i/n1)+(1/n2)- 0.4
lsqrt(pooled est. )= 0.1

calcﬁlated g vaiue =

REARRKARXRIARE RN NN R XA NN KRR R

~ GROUP & =CONTROL TOY

# 0F 0OHS. ] 4

} VARIANCE= .0015333

l MEAN 2 .07
GROUP B =WELL 3  TOX

# O 0BS- 4

VARIANCE= . 048918

MCAN = .182

pooled astimator = .0352257

degree of freedom: 6

I t valuas from 2.77¢

(two tailed t test) =

(1/81)+(1/n2)= .5
qrt{i/nt)+(1/n2)= 0. 71
fqrt(pooled est . )= 0.1°¢

ROUP A =CONTROL TOX

l 8 OF OBS= q
VARIANCE= 0015333
MEAN = 07

lROUP 3 =WELL 4  TOX

_ ¢ OF 0DS- 3
VARIANCE= . 000949

MEAN

egree of freadom=

045
!ooled astimator = 0012994 N

1
1
1
)
1
[
1
[
[}
1

null hypothesis is
that group A = group D

reject (cale ) table) ? TALSEL
reject (cale ( tahle) 2 FALSE

if any "TNUL" valuyes iappear
then group A does NOT eaqual
group I statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different

*tlltt!tiiil*kﬁilttkﬂ*l!lli**ttlt*tt*tiiittt
t*i*!**!t!!ttt!*ittik*ttttl!*tl*tﬁii*!*!lttl

L B o 4

) t values from tables - 2.371 ]
(two tailed t test) = =2.57M H
(1/ni)+C1/n2)= 5833333 H

ttti/nl)+(1/n2)= 0.76 !
sqrti{pooled egt )= 0.04 !

I calculated "t value =

KRR A AR AR AR KR RRRAR AN EARRIIITS

null hypothesis is
that group A = group B

reject (calec » table) ? FALSE
reject (cale ¢ table) ? FALSE

if any "TRUL" values appear
then group A does MOT equal
group B statistically

if both conditions appear
"FAL3ZE" ,then you cannot
gay that they are
statistically different

tl*Kt!iilitt*!!ti*tti!ti*tt*tiikiliti*!**t*tlltt!tiikitlttilttlﬂtit*tilt

null hypothesis is
that group A = qroup B

eject (calc ) table) ? FALSE
eject (calc ( table) ? FALSE

if any “TRUE" values appear
then group A does NOT aqual
gtoup B statistically

if both conditions appear
"FALSE" ,then you cannot
say that they are
statistically different









